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CONFIGURING THE LIGHT RECEIVING ELEMENT CIRCUIT 

(5 7) Abstract: 

PURPOSE: To obtain the light receiving element circuit in which a 
sensitivity of each light receiving element is made variable by using a 
control circuit controlling an output from the light receiving element and 
the polarity of the output from the light receiving element is controlled 
and to realize the light receiving element circuit array where plural 
numbers of the light receiving element circuits are arranged and the 
method for configuring the light receiving element circuit. 
CONSTITUTION: A conductance of a MOS transistoKTR) 1 1 is 
controlled by a potential of a light receiving element 3 and its output 
current is led to an inverting output circuit and a noninverting output 
circuit of a control circuit. An inverted output is outputted when an 
input is given to a control terminal 9 and a noninverting output is 
outputted from an output terminal 10 when input is given to the control 
terminal 8. In this case, structures of the inverting/noninverting output 
circuits are made electrically equivalent by the provision of a MOS TR 
17. Furthermore, the values of the output currents from the 
inverting/noninverting output circuits are made equal to each other by 
adjusting the relation between a threshold voltage and a potential at the 
output terminal and a ratio of a gate width to a gate length of each TR. 
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[0 0 6 4] l T(Z)|§^(7)iff^2 3 <Z>ft**FI§I»& 

[0 0 6 5] Z.<DWmW$<M2 4C0%%M?-\*\mri< 

20 J&Lfz(DT\ -^.Tctfz^^TtCD^tA^ — y^mmz 
[00 6 6] 3 £7)H^C0^J1 2 5 (^^^^-[pI^T 7 U 

30 [00 6 7] C<7)^B^C7)if 2 6 ^^^HIBT U 

mm<Dmmi<cmy&A;XJ4X^<nmm£.te&<D* 
[0 0 6 8] z.<nm&M#&2 7 o>ft**fflaai<z>« 

^•tc^,MT^0m (^seas*®*) fe^umfp^ 
^^^ftPi^featf^'r^^2c7)^^^a, ^i^.t5 

50 ^2(7)X^^^ , 0^^$:it^-r^M3c7)^7 : -^^i:, mf 




JC*SJ=e>k:*J8PlaB5IS:«Wt-r&MOS h^>^X2<7) 

■ #R(^*imK<7)ffi*f«n^ti(7)ia»a)MOS f> 
^ > ^ x * wHflwwoiws-eBaa'r & 3 ^ * & tz 

[0 0 6 9] I(WHBWI*I2 8W»»f @B(»i 

riwsti, tt^ii2 7tc&nr, micDXT-yjom 10 
^co-e, mos b^y^xzcommmk* b^yvxz 

OS h^^X>fe?rjf#^^J1ipr^So 
[0 0 7 0] £0|gBJ?<7)lf^2 9<Z*3fc^iai&<0» 

x, mos b^y^x^commimccom^m^.'ts^ 
[oo7i] z(D§m(Dm$m3 ooy&ym^&coffi 

^mnmtimKzmiLfzWteritztemmfc • 
t^Mos b^yitxzwmmmkzmzir&^yzf 

|siutc*<&«fc o \z^^ti\%^im^(rM^XY\zt^ z> £ 

#%fcftjj®mx-m-K.ir& z.tfi^m£&z> tmz, 40 
fctim^cDXgz, m^m<D\m^xhmm^mt. 

[0072] z.(Dmmmmm3 1 (Dgjtmj-m&wm 

f&%m*s Mf#«2 9*fcl£3 0K:fcHT, 

h ifi/y- h mt<D\t*m v^yy^z f^mmmm 

fi<DMzftir&mm{mv>bt£&&&oi l ZMOS b^y 
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[0 0 7 3] 

MfiCTl. OT, cW^iCo^TWSo HI 1 

i o Kae»rs (#semy7) Mosh7>^ 

S»W* CR^as*) MOS h^>^**!3»7«c** 

[0 0 7 4] 2fcJc«ffK:o^rK^-r4. £"f, 

ft*aH=-3i*y-fet/ h^Y^vfflMOS h^>^^2 
§IUt/W7^ 1 icj: y AY 7^^ni»o TcAtt 
tc<£ y 5t**F- 3 tcmffi##*t<*ft£ £Xf!UaH 5 <7>3 

wt^seffi*ii*6feaor*<z)**Hi*«Fi oa* 

[0 0 7 5] iiWJWIlI»^&S*S)IKttJ*lH»6 t 

K^*IS»7fcfcftvr*l%iMOS v^yvxwz&v 
KWStirfeU, #^ffi*im»6fc^ffi*lBl»7fc 

^*b«>m*tt, rti^c^EUS&^^c-r^Mos 
xzommim (imet^-t) (Dmmxtmzti&o 

tt«c«UT#sietti*iH»6 ^s«ffi*n»7 a^om 
^^^(7)*fe*fM«:iii:-rsct^-ess. -r4*t> 

[0 0 7 6] — MOS h^V^^^COHi^^fil 

1 = 0/2 • (Vc-Vt h ~Vs) 2 •••(!) 

^V^^y-hmfik Vt h(iMOSh7>^ 
(7)^MmJE, VsfiMOS b^yVXZCDV-ZM&X 

l9=A£e(ox)/t(ox) • (W/L) • • • (2) 

MOS b^yitzznftmffi&Btti* f-vMTtottr? 

CO^fie (ox)/t (ox)£, MOSh7>^X^0y-h 
ifrlW/^-h^LCOtt (01^ (W/L) t»t) OMX- 
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[0 0 7 7] 12(1 ^(7)SSW<Z)-«6W&^t**W9 fcfflffll»<z>lirt (®R • *^m*l3»a^f*tfWB 

U>h5^-I51K(7>£BM(IMOS h^>^^l 4, S. [0 0 8 0] EI2^MOS h5>^(7)*lji 

££ofCil#M(Z)MOS h^^X* 1 5JC«fcU«M£S £o 

?lz>o ttti 6temwm&x&&o evi • ■ • t wife &t^cf ^t^Mo s 

[0 0 7 8]' #CtC, WffJCO^TKWi-S. -fig h^>^X*llt7)0 . 

H$:^bT^±fe4^tlT^-5^^3 /3SP • • • S 1 

^ 3 tcm^^lt^n^i: ^miH^T^^MOS 20 yVX$ I 3(Dd 

yv?,5i i(nziy$>j zyyjm^ho micfcy /3mo • • • h ^^-ini^com^PIMOS 

ft£<h#6 0 W^8^6A^fe^><b, MOS 0SN • • • WM^±mmMO S.S zryV^Z I 5 

1 2 ^m.^x'ttD^mtm^ i o^^ai^w, - coo 8 13 _hfB5ocoMos h^v^^oois^r 

^> 0J«T-9^^A^J^^i:, MOS *U «#W(Z>Bll 6 tif t% tftfjTOfttO 

1 1 ^^WtBMm^M^X^ ^f - 1 5£/i* TBI 7tC^J:o4«^LM#^n^^ 0 £ 

lx s^-mmzAftzti, mos 1 3> n^is&p^-r^riitCcfcy, sic ^sfittj^iiwi 

ho 30 [^btc4*S<t^tc-r-5Ci:^"e*€>o #Rfck 12 2 teas 

[0079] z.z.x, e<Dm£^mi<z-D^xmm~f& 0 ^±T^b<i&^bTo*:0&, ±tzeoffltfe 

iSVI : /3SP : i3MI : /9M0 : #SN = 1 : 1 : 1. 7 : 3 : 3 • ■ • (3) 

(D&oitzmB-f&t. mi l<D&ote&±}C»*Ty;^y fimaotM0Sh7>^3?i icdKW>1j£ 

em**#sctfi*/r«b?i^fc^:**^ ^^jn^ma *>i sa*, mos h^>^x*i 1 «fcy%>wwtaEi 6 

•mtfAv^ttc^s. *>r^ftr*itt*-6%<z)ax & 40 [00 8 3] ±iE^^rai^^®c^^r, mr>^ 

tB^f#^tlT^-6^h/)^-g>o itlWyBAiT* !3<7)«jafI&ft»CJ:y^Lrofc^ {SCO/3 ^^-r 

«#S«W<7)ilW*«"C** J: 9tc4*S, &£IK[eI»&R£U ^(7)lHl*K:*5tt&WWlHl»a)ffi* 

[0 0 8 2] fcfc, ±E**B»JW^SKa*llIfi&*fc £«iSU 0<7)£j8{i£ftWCcfc U£feTf£i:c 

^12W15^ MOSh7>^X^l U^llI [00 84] ^fc, ±IE^»J(7)^*:^C0l&^mffi 

MOSh7>^X^l l£V&WMMJ£l 6*CiSt^fiat pMO S h ^>^^^c7)i^ntr^ct^o teCOEH^ 

tCiegLr^J:Oo H4(7)cfc-!)tCM0S h^>^ &*J5R-r-6h^>y^^t««S:-Sc^-a:«>wi:"e, s 
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[0085] ±m$mmx&, fjtifcoo 
«w*kka < mmmxt&^im^x&ft\z& \, \ 

h 9 > ^ X * (WI-^S tcfBf d&* :7 D -ir X trffM ^ , 

h7>^^(7)II^nM0S^I)^iipM0S(Z)^f 

[0 0 8 7] wc, ftffco^TK^-rs. -sg 
tu s/Nj££fnj_tr s^t^^t&Sc mv?-y 

s/b^yPxZl 8tfXfjiStl&t. M0Sh7>^ 

OS h^>^.X£l l^tbC0mi?m^^5^-[Hl^CA 
#<**U MOSh7>^X^13, 14$r/rLT^|5L 

[0 0 8 8] raEffl*lsiil&«iBRi-*$9-isi»K:t*, 
^^■-KMM(7)M0S b?ypx$i 3tf$£tU z 
O^t-K^iMOS h^V^^&Iofc^ai 

[0 0 8 9] OT, j^LfcliIK«j^tc^or, £KM 
[0 0 9 0] fcRtWCSjBfc^iZ^ttfe 

fttsK^-jcoir ^x&mmm i ^p^hc pn7t^^ 

[0 0 9 1] aTCO^C7)fteC7)^Wco 
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[i 6 izmmm 2 coin 5 tc^v \ 
*>titz%& - ftK^fi&s^mimzsJv+yvv =? 

15,1 2«lfc^§o S<sffi*HIII(7)^^ 
KSSSEMOS h^V^X^l 3«i, MOS h^>$> 
X^l l^Mmt, I^X^^^MOSh7> 

1 5 £y&siftfcftgtcse®-r.g>o ^ot, us 

witzwmLtMt&^x^&fiK #%&&jjmm<D#j 
10 tt-kWuMos v^yy-x* MOS h^>^ 
1 1 jO^It, mtRZsJ y^RMOS Y^yVT,* 

[0092] ±iEsaswt?^seffl*iHi»*fc 

3? 1 2&t51 5 §\ MOS 1 lJ:U^m^ 

«EE1 6^«MfcffiB«cBBIBUfc3V, ^5£#J10)I!2 
20 tH4i:<7)M^7)ct:oC ® 7 "e^tl&J^&N MO 
Sh7>^lU*J 1 6 {ciSir ^StcBfi 

lUttjj:^. (EU ®7CDJ;otCMOS h^>^^ 

i u^j^ffliEi eizm^mmrt^t, ^ytm^m 

KJ:otMOSh7>^^l l(7)KU"f>«0£*qC 

U !16^i:e>frC, X^7f>^h7>^3fl2^1 
MOS h^>^*£l l<fcUfcffil§WBEl 6^*b 

30 [0 0 9 3] ^»I4. £ATClCO^t7)^(7)^Jg^JtCo 

h^>^X^C0^"r-5^MmJK (Vth) ^UTi>6o 

j±*ii*fz>h^ypx$%m^ti&y se-iPKfiffi* 

40 ^^rJf#{^T^jE^n^J: t tC*5. 

[0 0 9 4] h^y^Ts^COVth 

Vth(VI) • • • f «?C0tfi?:ll^:f MI>MO S 
1 l<7)Vth 

Vth(SP) • • • #SCffi*»?fflMO S h7>^l 
2tf)Vth 

Vth (MI) • • • h ^^-{Hl^(7)A^{l'JMOS 

1 30>Vth 

vth (mo) • • • tivy h^^-mmoi&joMMOS 

50 1 4<DVth 




(12) 
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Vth(SN) • • • fctmiiXRRMOS Y^yV^ 1 5 
CDVth 

Vth(DP) • • • #4 it — K^MM O S h^yVXZ 1 7 
(DVthtf-, # ( ^ffi*TOJ: o tCfS-To 
Vmirr • • • 5 ^—IeJB&CDY— bWL& 
Vdiode • • • 94*- YW^.Y"yyVX^ 1 7<7)>f 

— hflE{& 

Vout • • • ttS*i(IKjFl 0<zrS{£ 
CO 0 9 5] M-K«MOSh7>^^17 

x * coHBW&»ff Mate <*: u , *steffi*ia»^ ib (7) 

Vdiode- Vth (DP) -Vout • • • (4) 
Vmirr-Vth(MO) • * • (5) 

■eia^^nsmffiCcfcor^^tA v ou t &c&#u& 

^C^m^-ecOlfiM^^t*^^, Vmirr t Vdiode (7) 

•tt-srrs. -o<D^(4) (5) j: u, • immmfi 

Vth(MO)-Vth(DP)=Vout • • • (6) 

Vmirr <b Vdiode <7Mite— (6)^(i^<3 

[0 0 9 6] — ^ 7^b>h $^-HI^(Z)m77MiMOS 

Vmirr-Vth(MO) ^Vout • • • (7) * 

0VI : 03? : 0DP : 0MI : #M0 : 

coioo] mmme. ixt. znmfomoy&tmK. 

[0 10 1] H6T^2ft€^feWfcffi*«R 

m^m^mi^td^^tiWkMimtho mz. 
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* £ &' U , 3 ti & A * < &IK 0 & n cfc o -ei&f^ ^ 

[0 0 9 7] $^-0Ere&£<7)-e, Vth WO) (i Vth 
(MDt— Srt-S. t£oT, (7)^(7)^TT\ ftiJMEie 
*»^-rSh^>^X^(7)RI<i1£EVth(M0), Vth(DP) 
&tfffi;«^<7>mVout£j£(6) lcSeoT«ffii-*U& 

10 f±& h 5 > ^ X 3? C7)f rjftffitt £ -eWK-rti tf J: ir \> 

[0 0 9 8] &*>\ Jjasosw-ewu tiiijWcotEV 

mmh^ySJXZ 1 7<7>Wt®EVth(MDK Vth(DP)£ 
3*i«b£ii^)h7>^ll, 15, 1 
2c7OTimflEVth(VI), Vth(SN), Vth(SP) £Vth(M 
0) , & Z> Vth (DP) <7X ^n^(7>WIffi^EtC— ife^-e: 

-e, 4^{*^(7)TO^7 k- bf > w^m (*) -eOT^tL 

(i4^)4o 0 tot, BHlE*ffiO)«j(^*i^i(Z)X 
[0 0 9 9] £ffifflf5. aTC(7)^(7)^^WCo 

^rKwr*. i:ia^i»j4c7)^$r^c^-a^> mo 

Sh7>^13, 14, 1 7(7)^ljt#{^70^U<, 
30 ^feMOS h^yy^ 1 2, 1 5 C7)fr]f#{^fe/)^L W 

iztez-mmm^fttLxiz, me tcfew&«Mos h 

/3SN =1:1:1:1:1:1 - • (8) 



40 



50 



[0102] ^*&ffiirttst/^i3l«?»^<z)6 

mo ^^<urm^m?t^^"r^\ x^^^mo 
s v^yvx^ i 5co/3SN =&7^^< Lx^^-m&v) 

MMOS Y=yyy^ 1 3C9/3MI fe/J^<UTSftM 




[0103] -is, im&ihjjinim^cD&tim 

-mmmtimMo s h^y^x^ i acdbw %'\^< 
^ 1 5 (d e sn < u r $ ^-[Him(7)A^fMKcm^ 

mJ££fc/Uc< <*f£/0\ ^-[^A^fliMOS 10 

>^^3?i 3(7)/3hi £A^< Lr^i^&^fei^-r 

[0 1 0 4] H9jC, #^HJ*®»tf>;*^y^ffiMO 

[0105] ai. mmmi tmmz, mm^omm 

[0106] 7 . mmm s 6 <m&K.t$tf 
&&tjmffi(nmwjmz^^x^LfzfiK *$mm~&* 
m2(Dm&x(Dm^mz^\,\xmjffz><> m2(nm& 
\^§(D^mx#4jt-YmWiY^yV7,$iitfm^ 30 

h« im&&timm^(D&ti**g <ir&fzMztee 
sp £x^<-r*u£j;< N &fzm^&t}m&fr^(D\ti±> 

v?^% i 4<di3mo £A^< ura^m^^-r^ 

^-Y^ffMOS 1 5(D#SN £A^< b 

r $ ^-®m<DAmwzmwmji.$:&7L>p'f < -t^\ 

2<br^^{i£&uc< <^&;i<h-c% ^^-sm 40 
coy- smft^fr^n^^o 
[0107] • *s<em*iHi^^(7)ai*m 

&j]*'}^<-t&fz&)l,Zi<Z, $^-[e]^£M'IMOS k 
1 4CD/9M0 Z'hZKLX&fiMtfiZML'b-f 
?0\ ^^^fWOS 1 5tf)iSSN £/Jn£ 

fi\ ^-0^A;WIMOS Y^yVT.^ 1 3CO/3MI 50 
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£A£< LT^mf£^^i-<-r^>3^T\ 

[0 10 8] 4£k _i:ISM^J6, 7£&OT> MlfflJ 
4 ? tc^tfvg- h ^ > S^X ^ tfOTiOTi b 

[0 10 9] ±IS^»'J6, 7C£^T, gm • 

JC> vUy-^ffl l 2, 15O0^L< 

(£SP=0SN) LTfcW* £fo #K<Eaj*HI»/r^ 

[oiio] mmms, ot. -coiMcofto^wc 

iz, 

j9MO=(3VI • ■ • (9) 

8(7)VmirrS:Ttf, fli*«8Hfi&/hS < # 

A£<i-£;i<^ #KteffiyjIlIB{cfeoT5DPfek» 
^i:4^ 0 lot, 

(9MI : 5VI= |3VI : /3DP • • • (10) 

3> 1 7(£0£^b<*i£Tn#{& *SCaj*lHl 
^ ^ <7) tfj m^E^^: ft ^ — -{±4^^ 0i^7 CO A S 

[oi 1 1] mmm9. ot> ro^co^^wc 

^(2)X^Utz^O^ 

6 = ve (ox) /t (ox) • (W/L) • • • (2) 

^StAtW^aftT-So ZZXui^^^^X(Dm^ 

**^-r. in-^Pib (w/D jcssfrsffi*****^ 

L) WltSICit ^(7>*^«:#fltLr*< , rt*fW5& 

i±^L, iSXtf (W/L) «:j^-r&IStcH{I«E(7)M 
&Sh7>^^T% jSC0it$r J uC0lfeffIofcM$: 
(VV/L) <7)it<hLrffl^T^ft^J:Oo- WM«ffiC0 




(14) 
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MKBE<7)fit^^>^^(7) (W/L) (7)«tC"rti«J: 

(51/152) / (AtL/u2) = (W/Ll) / (W/L2) 



* [0 112] 0^t^2oWMOSh7 
> i^^hL r ISMKEE ViRtfV2 ZmrZhCDtr 

h 0 zn?ft(Dh^yi?x$<n%m$$k*eu 02, m 

LI, W/L2<h-T6^i, 



(11) 



& *mtt& otzf-h m/v- v &(Dtw/ l &?£ae 

[0 113] 2^C, V-X{&rMfi7^&£^ 10 
YT^^C^y^MmSE^#$:^Sfc^ 5£(1) 

mfmviEmizmM'f&fMzte, z.o>m&;UT73h 

/L£^<7)#*£<t-£rt\ m^aoT^&^s^> 

[0 1 14] H»Jl O.U~R ^(7)^(7)SfJ(7)^^J 

c-o^rm^ffl^r^-r^o ^n^rai »mi 

[0115] nod ^.(D^mco-mmmcD^iimj- 

p -mm. 2 o ±iz^am^~'^ v-tvbxjy?-2z 
frbxjUTx^itz&mzftf~n+mfrb&&^ 

yy*x$\ i, Rzf®&&%zm^&f~&<D$% : ¥'4tf 

§t6t^(7)p+I2 l;#ffM£*U ^4^tL6o 4* 

tfciT £ JMfetf) h ^ > V x £ lif£(Z»ffi^^cfeB btt^ 

AVth=Y [ ( Vsb+2VBF) U2- ( 2 VBF) 1 / 2 ) ] 

vsbtzy-7.-mfc?$(Dm&M, vBFi^pn^ *2ft& 0 

Y = t (ox)/e (ox) • (2qe(Si)Na) ^ 2 ■ • 



>^ffli^DtX«ic4^o EAT* 
[0116] f«f3<hlTil p-S1S20tCn+^ 

xM^-iiz&mztiT^&f^ vmv^y 

x%&(dx\ Mmmttfmn&o t.f^itmi-m&Prtz 
wa-nyzv v 2 i *mrtxmfc4Km>< zttz&v y 
3tAM&&< x&iim^zmffitfMffltz^L&Mi&x 

%Mny$>7 V2i *frLxmffi*i&tf1rz.t.(<z£ 



tela V&xfrJ 4 xmcD^wm t & &co & 

[0 117] Mz, *M6fi»JJcffl^-6*R(Z)K-tr>^ 

k— er> ^jfts^i x io 1 6 cm- 3 j; y (£t ^co =&ffl ^ 



(12) 



(13) 



ZZX\ t(ox)imi\M<D&Z, e(ox)«{tM (wC 

[0 118] ^;(12)(Cfe^r, [ ( Vsb-h2VBF) 
1/2- (2 VBF) 1/2) ] wiKif^f&Mt^^D 

tc<fc-&wi®E(7)a5i&<7)^, in^Avth$:/jN^<-r^> 

[0 119] _h^(12)(13)tCfe^T, 
e( ox )= 4X8.85X10~ M (F/cm) 50 



q = 1.6X10" 19 (c) 
e(Si)= 12X8.85X10" 14 (F/cm) 

Z^XH$M{\M(Dm^Z 
t (ox) = 20 (nm) 

Na = 1 X10 16 (an- 3 ) 

Y = 0. 3 3 

£TFT% AVth(7)fI«/J^<4^o S£oTp-SS2 0 
tLT, K-fcTi/^SKtfl xi0 l6 cm" 3 J:tJ{£<46 




[0 12 0] $^tC, ffi£»Z)«dB:* 
doc (Na) - 1 / 2 • • • (14) 

fi:Lt«/)^±t^o 4fc\ K-kf>-7llS<LL 
[0 12 1] ilOWf«f-«!:UTpSSi 10 

[0122] mmi i.aT> c^ej^-^wc 
o^Tifffl^r^t6o di i **, zcDWfkn-n 

ltC^E^nSo 111 0<7>J:?*Cp-^£n+»£fFfrJ 20 
(^(*n-2&&tCp+®£{'MJ&A/e) Stf*^ 

[0 12 3] 4£>\ ±ia**ISWl 0(7)J:otC#h^>^ 
X^im»K:S/^i/Kffl<©^JKK2 2 £flx.£:i<LtcJ: 

Sfc>^^7 h 2 1 *m-f&Z£*>r-% 30 

'So 

[0124] mmrni 2.a~r, zozmofoommm 

T^:(i5)r'iaMc<ti^ 0 

C= (qe (Si)Na/2 VBF) >/ 2 • • -(15) 

ep*k p«0K-tr>^3we<7>i/2*tcitW'r&. 
x% ^kp-M2 o^ur K-tr>yzag^ixio 14 

cm-3^Jg<7)fe(7)S:ffllr^^ K-b?>^gK#lxi0 
I5 cr3;ii:(7)pfi2 4l:MU> ^<7)WC<* ^(CnM 
M ^MLTWd BWZ)»#g*i 3 m_BC*£ 

[0125] mr-, Mmmmxttp-m&icmmgo) 
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m ft (c k - tr y vmrnm x 10 1 5 cm- 3 nwm*& 

Jj&U *<7>+fcp£W&^/*Lfc#ffi^&oTfc, isrtd 
(7)^#f# n& 3 4: fiH o £ tr % 4h \, 

[0 12 6] 2^C, (Hl2tC&0"C pl^2 4C7)4 3 
frcS#i-S«fc-!)tCnl!®^^tirofc^x 11113(7) 
<fc^«CnSW#— 8BpSW2 4/)^to/£Ltpif 2 

liS 2 4^iCffM^nfen3»^^/£L^iitC-r 

-So 

[0 12 7] 3. .EAT, i(Z)^<7)-**WK: 

Oht0&fflotpm„ HI 4 ttSBKW 1 1 2 

¥\si&7is4<7)mf&&*ki,tz.fflx&&. miz&\,\x. i 
wmzffijfct & i &mw3S& 2 5 aycWiRiic 4E 

ffit#lRl(C4«lBBLTH£. 2 5 <7)* 

Wl6ia)l7>fX Mx.tf2 5a, 25b, 2 5c, 2 
5 d a*#S^l§I»tt;* Y -y *mt$=FVr 2 8, Vn 2 
9, Vp3 0££a§CLT, »0f&2 6tCg3K<*ft 

Rbtli 2 5 d , 2 5 e , 2 5 f , 25 gCD^HMl-^m 
tttfJ*M*F-OUT 3 1 £&M&C0T£tj[h1&2 7 left 

[0 12 8] 111 5^7t^[Eim2 5<7>— 0&i£ifc(y§L 
fe%C7)trHI 1 4(Cffl^fciai 5* (a) fcfc (b) <b^M 

^-yvv'yyv'xz i 2<7)¥~-hW£& s tn : etivr2 

8, Vn2 9, Vp3 0T\ &,f}W?l 0frto<7)&£}lZO 
UT3 1^„ 4*fe. H4 i »IhI^ c I :i c7)GND4^S 

[0129] mzmmc-D^xmm-f&o mmmm2 e 

itmtmm 6/r^>^a<z)iB»fe^L/rvn2 9 
v P 3 0 c0Mt-§-/)^ n^o «tjatfii»3Sp ^> (7) 
m77fi^-3 i«m^iHi^2 7(ciM^n^ 0 
1 ym-'yymz^ v*m^*$kmzijx&t}m j fir* 

f#, s.o 1 ymcftjj^ZZMfcijt-oyx, 

tz&-<x7i(DitA$-y$:w$^ mmz, fr~Dmmm 
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[0130] &*>\ ±Mmwmi 3(7)[ii 4-e(*2<^7c 

[0 13 1] ±!2SafiWH 30«iffl^7b 

iii-y^b**f*»tfe ii-viMfc£*¥*fc ^ 

[0 13 3] ^c, ^f£0ij 1 — 1 3 Tr(±> pn:7*f^ 

^(HS&^L/T, AMI (Amplified MOS Image) (7)#1<^ 20 

ffeC7)±i^IM^^^i:LTCMD (Charge Modulation 
Device) ^ SIT (Static Induced Transistor) ^ A 
PD (Avalanche Photodiode) N FGA (Floating Gat 
e Array) > BASIS (Base Stored Image Sensor) 

&zx&^x&mm<m&zm&?&z£t l zMo£x& 
[0134] «mi-i 3m ^itm^-ti. 

Tpn7thW-Kf^ fefflUfctf, PtS 

i, HgCdTe, SiGe, InSb, 30 

[0 13 5] ^'J^> (S i) gfeKJbtc^ffBTS 

[0 13 6] — 1 3^i, f^-C0S/Un 

(7)1 vf;ft0>^aqf£fc£a ot^^. 40 
[0 13 7] 

mmcmw:] z (Dwmm^m 1 o^^t^^i, 

[0 13 8] 30O^COlt^2(7)^^:^lHlS&i*, Iff 
^littl^ MOS h^>^X#0)fiJf#{i^$:h^ 50 



[0139] z (dwrvm^zm 3 cn&itmi-mmz, m 

I££^Ufe(7)T\ MOS h^>^X3?C7)ftM^CCOfi 
[0 14 0] ^CO^c7)if^il4C7)^^:^[Him^ If 

^<7)«££^bfc<z)-e, mos h^yp^Zcnfflm 

»0i 6^(7); ^ ^ - 3? ^» i > mmmi 
[0141] z(D^ma)mmM5(D^:itm^-\Bimi, m 

^LtnMOS^ttpMOS h 

&«»fttfft&. -mm (-«amii») 

£ 3 <*£iC, nMOS-efetlii> ^ 

a^g, pMOST-feti^^^iibr, ytw\9t? 

[0 14 2] Z<DWMCDffi>$m 6 (D%3m=FM , &te, W 

1 jbmsm^-ftifr icts^x, mmiB\mz, 

c Ts^v^y^h'yyy^^cD^-vw^^T-ru^ 
mzmm-tz z t y , -^o^^^mii^^t-r ^ 
m^m^M r ^- n ^ ^ 6 c £ # ^ ^> o 

[0 14 3] ^(7)^(7)Iff^l7C7)^:j 1 c^[E3mi±> m 

tz}mz$^-®&zmz-fz(DX\ woEftiHiRWW^ m 

[0 14 4] 3C7)^C7)iff^Xl8(7)^^[Hlg&^ If 

*R 1 7 0)1 \-?tlMZ&\,^X, *JWHlBS<Z>*Setti 
[0 14 5] ^C7)H^^^H9(7)§3fe^^lHlSS^ If 

j*-\tmMtLfzh^ypx*zffiz-rc<DX\ Km&fi 



31 

y, ft st?(7)@i»^{Ciew«j«#«:s« • *seai* 

y -f a— kssk s ^ > * orameE <z>»^ mm 
[oi4 8] c<7)«^<on*ai 2^^^[ggsii, 

[0 14 9] £<7)»gB<7)ft5fc3Sl 3 O^xr^S&tfU 

h v yV^ fWBH!I»<7>SKm*(aB&tW 

lH»3^^(7)ffi*/»«Bi:K:«:5cI:'2)*cll»ftK«-L^'r< 
U*c*SJ:^K:ilIBI&KttU^'r<3&y, *Kt?0>iS« 




[0150] zomxDmmMi Ao&im^-mmz, 

tciHj^ u w < & y > aa*e<7)if«ayuciew* 
io [0151] z<7)WA<nm#&i 5®s*imiKtt 

94*- vmfrv?yy*$m$R&&±)mmfcmtt 
^ ^-mkoxjiM v^yy-xw* n^tMDwmmk 

[0152], ^(7)^(7)^^11 6(7)^^0^^ 

wmticnMztt-? h% mmwm$Hk v^yy^ m 
^yyx$T'&&(Dx^ mmw±fim&&z£i<z£z>M 

30 OS h^>^a^^ffi£Mjf^C7)ilu&Mc)Ci:^ 
[0 15 3] ^(7)H^60|f^xli 7 CD&Jtm^mt, 

[0 15 4] cco#i^(7)ft^i &oygXM=HB6to** 

pM^$rffX./z^(7)^6(7)r% WlHim^(7)nMOS 
40 ^/ctipMOS h7>^X^i:l5l-a)li^MT^> 

[0 15 5] rco^CO^^Sl 9 (Z^jliaW-lHHSWi, 

fc«pH®frCp n^Ti- h^^-Ko'J-fe^; hffic7)X-r 
^^>^h^>^X^$:^Lfc<7)"e, Pn7th^-f 

[0156] c:coig0^<7)it^ii2 ooy&xm^m&i*, 
it ^ii 7mi 9co^-rn^c^^r, saaw-Aiiw 
so mm&tzifM-f&mm&v-'^ywBm* i xio^cm 
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[0161] zcomM<Dm%m2 sraeafffliii&ru 
-fit, mmM2 4 ccfcnr ; ru-r^c@Bfiufcit^ 



7^r£, Mi 
[0 16 2] 
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" 3 <fc«JiBf< 1 X10 ,6 cm-3J:llffi;< LtzOyX, %5$L<D K— 

[0 15 7] C<7)SfiW<73il*lg2 l<Z>ft#**®»fck 
^K-tf>^jSJS^ lXlO^cm-s U_hC9p^Jf 10 

(DWzmzp mmv> k- tr>^»Kj: y nsg-e k 

Vmmfr IX 10 15 cnr 3 I^:U:(Z>nM/f a^<7)4ncMBn 

3W<7) k- tf y tnm. j: y k- tr v ^£ ti 

T^, «If»i:UT(7)tti/)^±t^ 0 20 
[0 15 8] d(7)^<7)^f^2 2 oy&fO&Wmt* 

ffi&m 1 7s 2 1 <zh ^-ftiMzm ^r, 

[0159] ^(DWRvm^mz zoy&nm+Es&te. 
m$tm 1 7bm 2 2 m vf tuwc&ir \-c k ^ > vt. $ 0 30 

[0160] z.(Dwmm^m2 ACD^m^m^w 
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Yte, »^2 4£fctt2 5fC<J3tvC g**?JHl»rt 50 



4^ hffifr%mmco ; 7 4yizwMtfm~r&£i 

®ESB<7)®*^liy^tfy^>C*7>JRHi:4*6c7)*: 

mm<nmmiztB\ y &a,-t? y x^omh^ 4^co ^ 
[oi6 3] cco«M<7)»«a2 7 <D^m=F^mm 

=FK&£fr&m& (#S«£fi*ia») ^iSiRUT^^ 

vJt, mmmmmaymm ^om^ * mm? & \°\$& 
zmm\iztz.m\wtz>m2<D7.'rv*jii, miRtfm 

2<DXrv7oM&&^?^&B3(DX'ry'7£, MB 

^ti,M0S b^y¥x#(Dfflim$&*W£irz>m4<7) 

x9-y7t*mttcDx, she • *s)em*ii»(©m* 
[0164] z.<DwnvM$<M2 s oy&ym^mmoffi 

l40Xf^^:J3^Ti^teMOS h7>^ 
tc(DX\ MOS h^V^^COWit^h^^^^ 

^&^im^Mm(nmm>"mmzteh 0 
[0165] z.a>wmmm%2 9 ay&m^m&om 

nfcBMKBE«r*-r&MOS h^^^^fc, f-^UE 

■e, mos h^>^x4?o)H»fl»a)iSfeisi^*l»« 

[0 1 6 6] ^CO^(7)lt^l3 0 (D&ftmT-^&COM 
4<7)X5 : -^^Cf^t>or. Ml^O c ^2(7)X7 : ->y^(7)|§ 

^7 a ^ h tub z> ^ it&tm^mj&oyfflm. * fa± 
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m*im»^6<z>ffl*<i^z)^* <*#n&fc*£ j: o tea 

[o 1 6 7) £o>«w<7aw5J®3 1 (D&itm^-mmoM 
m i ] ^mmcD^mm 1 c <t s^^^o^ 

[121 2 ] *WRo>msM 1 Jed: &S**™»<Z)»R 

0*e^5« 30 

Da 3 ] -^mm^mmm 1 &c j: &«3damH»^ ^ co 

[H 5 ] *|gfl00)gKm 2 ted: SS^^F-lfllBlcofllfiJc 
ETC**. 

^EUT^^o 40 



[112] *#gWOT^fige»J 1 2 «c J: aSftSHHlIKkZ) 
[0133 1 2 tCjz 

[[H14] ^bj^^j 1 3 &c<£ ssiamaiir 

[(Hi 5] [11 4 *<Z)*»iaffl5B& (Kfl) 

[H6] S63feo«**f ih» ^^-rm^^ni-e^ 

<!Do 

[[El 7] t£3&7>£^^ n&a* ^ c^fi^-coad^^ 
1 ;Ur^ 2 U-fe*/ hx>fy^\ 3 

swrr&Mos (#raBm*iHHiB , 

^comm^, 9 10 m 

fflH; 11 MOS K^>^X**C£&, &im=Foym 

&*mm.icmk~?z>\Bim, 12 #siew*ief»<7>w» 

Y7ffMOSh7>^, 13 $^-[h1S& 
^AiJlMO S 14 ^U>h>7-[H^ 

<7)ttl*«lMOS h^V^X*. 15 Jwfc&jjm&<7>mi 
XY^fffiMOS h^>^*#, 16 WicfBEE, 17 
^^•-KM(DMOSh7>^X^ 18 ^Cffi 

^^^20 p-^£, 21 m&ziy$>7h^& 

fzZb(Dp+m, 22 S/-;UKfflCO^J|^ 23 MO 
S^F^^^>XCJ:l)3>f>^ 24 p-»£|*I&C 
fPU }A^n^ K- bf> x 10 1 5 cm -3 j.Xi:C7) P m 
m, 25^ 25a, 25b, 25c, 25d, 25e, 25f, 25g 1 ^tc 
*fflsl» (Hi) , 26 MtmB, 27 

28 H^>> ;; X^2c7)^-h11ffiVr, 29 h^yV 
^^15C7)^-hmmVn, 30 h ^ 3?l2COy- h 
IEVp, 31 m^^lO^tbO^OUT 
101 /UTZM 1 ?* 102 U-fe^hXY^^> 

103 ft**?-, 104 SStt, 105 
MMOSh7>^^, 106 RIStb^ffiMOS h t? y 
107 ii^y h $^-(US&(Z)A^JMOS 
108 ^U>h^7-[HlMM ! JMOS h 
109 110 Y'y^T.^r- 

111 112 WMF 1 
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